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% o UNITED STATES ENVIRDNMENTAL PROTECTION AGENCY
; : WASH!NGTON D.C. 20260
February 7, 1986 © BFFICE OF

THE ADMIRISTRATOR

Honorable Lee M. Thomas
© Administrator
. U.8. Envirommental Protecti.m
Agency
401 M Street, S.W. -
mshlmn D.C- 20460

Dear Mr. 'I‘hmas'

: " The Science Mvisory Board's Study Group on Biotechnology has prepared
this report in response to the request to undertake a preliminary evaluation
‘of the Agency's existing regearch and risk assessment capabilities associated
with the field application of genetically engineered organisms. This report
also fulfills the request to condiict a Research Review of the Office of

Research and Development's Research Program ‘in Biotechnology.

Since the Agency has only recently begun its research ard regulatory
_activities. ‘the Study Group felt that an inténsive detailed report was
 unnecessary at this time. In researching and preparing this report, the

Study Group was pleased with the cocperation and candor of Agency staff in
mﬂucting briefings and answéring questions.

. In general. the Study Group believes that although the Agency has in-
creased its rescarch staff and initiated a research program in biotechnology,

| larger and broader program than that envisioned is needed by FPA decision
makeys, DPispersal of genetically engineered microorganisms, appropriate
remedial action in the event of release of such organisms, and possible

. enviroomental effects of such a release, whether beneficial or detrimental,
are critical issues which should receive high’ priority by EPA. Research

~ on health effects, as presently planned, is limited in scope and should be
expanded with adequate rescurces made available for this purpose.



.The Study Group appreciates the C:pportlm:l.ty to provide mnents on this
critical issue. We look fomard to the Agency's response to our report.

Sinoerely,

I ud’@ N5

- Norton Nelson, Chalrman
Executive Comittee
Science Advisory Boand

_Martin Alexander, Chairman
. Study Group on Biotechnology
" Beience Advisory Board

co: A, James Barnes

' Don Ehreth
Jack Moore
Terry Yosie



REPDRI' OF THE STUDY GROUP
ON BIUI'ECI-NOLCEY i

SAB-EC-86-009

.U, S, Envimmental Protection Agency
. Science Advisory Board
: Fhshington D.C.

Jarmary 1986



NOT1CE

This report has been written as part of the activities of the

Erwironmental Protection Agency's Congressionally established Science

" advisory Board, a public group providing extramiral advice on scientific
issués, . The Board is structured to Provide a balanced, independent,
expert asséssment of scientific issues it reviews, and hence, the

contents of this report do not necessarily represent the views and

‘policies of the Environmental Protection Agency nor of other agencies

in the Executive Branch of the Federal Government.
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}. MIVESIM

Although the U,S. Enviromental Protection Agency (EPA) has increased

'il:s research staff and initiated a research program in biotechnology, a

lager. and broader program than that eivisioned is needed by EPA decision

| makers. - r5al of genetically ‘engineered mcroorganims, appropriate

remedial act on in ‘the event .of release of such organisms, and possible
enviromental effects of such a release,.whether beneficial or detrimental,
are critical issues which should receive high priority by EPA. Research
on health effects, as presently planned is limited in scope and should be

'e:@axﬂad ‘with adequate resources made available for this purpose.

'Ihe Agency has published a preliminary pol:u:y statement for testing

. genetically altered microorganisms that is adequate in light of the present

state of knowledge; however, attention needs to be given to developing

test protocols to camply with this poliéy statement and future policy and
regulatory réquirements,. while still allowing the evaluation of biotecti-

‘nology pruduct.s on a cage-by-case basis.

The Study Group supports interagency mordmation efforts to harmonize
test protocols, to minimize difficulties and delays in approving biotech-

_ nology products, and to facilitate evaluations of possible health effects.

Internatiopal eammmnication and cocperation in research and regulatory
activities are of great importance and are needed.

~ The Agency should establish an advisory panel to review the adequacy
and direction of resaarch, testing procedures, and risk assessment approach
to biotechnology on a .mntinuing basis.
2. . INTRODUCTION

-The EPA ministrator requestad that the Science Advisory Board (SAB)

',midertake a preliminary examination of EPA's existing research and risk

assessmént capabjlities associated with the field application of genetically

‘engineered organisins, .The SAB's Executive Committee accepted this request
- and authorized the formation of a Study Group on Bmtec:hmlugy

- Both the Agency and the SAB Executive Camuittee asked the Study Group

to* (a) identify information gaps for performinj risk assessments on the

products’ of biotechriology: (b) explore the direction of EPA's research

‘program in biotechnologys and (c) @valuate the availability of testing
_procedures and EPA's assessment methods for genetically altered crganisms.

The Study Group held meetings on March 19, July 22-23, and December 19,

'1935, at which times it was briefed by John A. Moore, Assistant Administrator

for the Office of Pesticides ‘and Toxic Substances (OPTS), and by the staff
of the Office of Pesticide Programs. (DPP). Office of Toxice Substances (OIS),



and Office of Research and Develepment (ORD).. The Study Group also met
~ with scientists directing the newly initiated biotechnology programs at
the EPA's Gulf Breese, Corvallis, znd Research Triangle Park Laboratories
to review their research activities and plans, The Study Group received
* -exterigive documentation fram all-Agericy offices and laboratories currently
 involwed in biotechnology. - In addition, OPP staff identified, without
. revealing confidential business infomation (CBI), submissions for permits
. to field test genetically engineered microorganisms.

. 'The Study Group is pleased to note the campleteness and frankness of

. the staff presentations, The EPA staffs were forthright about information
gaps, problems and needs. Despite the restricted time available to meet
with them, the Study Group believes that it has a relatively clear under—
standing of what information is heeded, the current status of the EPA’s
research in biotechnology, &nd the availability of meaningful tests for

_ evaluating genetically engineéred organisms. Bécause the EPA has only

recently begun its research and regulatory activities, an intensive’ :

‘detailed report by the Study Group was not deemed necessary at this time,

- 3. _'RESEARQ'INEE[E

. A biotechnology research program adequate to meet the needs of the
Agency should incélude the following topics: (a) survival; (b) growth;
(c) genetic transfer in situ; (d) dispersal; (e) environmental effects;

. (£) health effects: (g) remedial action; and (h) use of biotechnology for
.. destroying envirommental pollutants.

. @ Survival - A genctically engingered microorganism may present a
. problem only if it persists in natural enviroments, and crganisms to be
used for pollution control must be sble to endure. Nevertheless, it is
‘not now possiblé to predict survival for either regulatory purposes or
for the practical exploitation of microorganisms designed for biotechno-
logical uses.

@ Growth — The few individual organisms that are released or persist
are not 1ikely to have a detrimental or beneficial effect because of their
_small populations, and an increase in mubérs or biamass is necessary for
- these to have same ecological ‘or health effect. However, the current data
base must be expanded to allow for accurate prediction of which types of
organisms will and which will not proliferate. :

_ ® Genetic Transfer — A genetically enginsered species that is harmful
might {tself not survive or multiply, but the relevant genetic information
could be transferred in situ to other organisms. The latter might ultimate—
1y becane harmful. AIthough enormous progress has been made in recent years

_in increasing our understanding of gene transfer under highly artificial
conditions, little information exists on gene transfer in nature.



_ @ Dispersal - The site of release of a genetically engineered or

" nonindigenous organism is usually not the site where it can bring about

same deleterious chinge because Of the abseénce of suitable host animals
or plants, ‘or the absence of suitable -envirormental conditions, Risk

. assessment thus requires information on the mechanisms and likelihood of
dissemination by insects or other animal vectors, through air or Soil,

- by water transport, Or by othér means. Epidemiology and plant pathology
. have developed good bases of knowleddge on known pathogens, but little

‘attention has been given to the organisms of current or likely future
. interest in biotechnology, and there is limited understanding of the
‘traits contributing to successful dispersal,

& Bnwirommental Effects — Both the public sector and the scientific

. . N —— T ———— A . . ST . L -
. cannnity are congerned with effects on natural commnities and natural

cesSes, ‘The Agency has had a research program on measuring effects
‘of chemicals on such cammmities and processes and has considered the
‘influence of chemicals as part ¢f its regulatory mission. Products of

. biotechnology need to be evaluated in different ways from chemicals
_because these organisms are highly spécific for the plants, animals, and
microorganisms they may invade or hamm, and the generalizations so useful

in toxicology probably have little meaning for potential commnicable

agents. . -

. » Bealth Effects -~ EPA needs infomation and expertise in public

. health, caommnicable disease risks, and the relevant biomedical disci-

. plines for jts biotechnolégy program. Other Federal agencies, including
the National Institutes.of Health (NIH)} and the National Science Foundation

. {NSF), are unlikely to fund research that meets EPA's specific information

réquirements .in making regulatory decisions about any potential health
effects of genetic¢ engineering applications. Also, in order to develop

" scientifically defensible risk assessments, EPA must have in-house ex-

~ pertise. ‘ '

 "Because of the large variety of possible organisms and applications,
it ig not feasible at this state to develop a predictive mdel for health

‘effects. Instead, the Study Group recamends a case-by-case approach to
nsidering poteéntial health hazards related to envirommental releases of
genetically-altered organisms. ‘Nevertheless, EPA must develcp a biotech-
nology health effécts research strategy and a critical mass of scientists
and address how the accumlation of experienice fram individual cases will

lcad to more geéneral guidelines in the future.

e Remedial Action — A means must be found to contain and possibly
destroy a genetically engineered organisu in the unlikely event that,

despite the research conclusions and the testing before release, the

organism is found to be harmful, - Same precedents exist on means for

remedial action fram himan and veterinary medicine and plant pathology,



but the possible differences in envirommental behavior of éenétii:ally
engineered microorganisms dictate that attention be given to containment
and remedial action. ‘ S

.. = Biotechnology to Destroy Pollutants - The techniques of modern
genetics and envirormental microbiology can aid substantially in reducing

"“the concentration or totally destroying chemical pollutants in surface
‘and ground waters, industrial and municipal waste-treatment systems, and

possibly in other ciraumstances, Microorganisms have the advantage of pro-
viding a Iow-cost, simple, and often highly effective means for chemical
destruction. The programs of the Agency could bernefit greatly by increasing
financial and pérsonnel resources in this area.

. As part of its recently initiated research program, the Agency has
hired new personnel and Initiated cooperative agreements. Research is
planned in-methods dévelopment to detect genetically engineered micro-
organisms and measure the reliability and sensitivity of these methods.
Scme resedrch on survival, growth, genetic transfer in situ, and environ-
mental effects is also planned, Modest programs on health effects and
possible uses of biotechnolody ére also underway. However, the Study
Group believes that the magnitude of the program is, at present insuffi-

“clent for the Agency's needs. . In ‘addition, as the products of biotechnology

move from the laboratory to cammercialization, the problems and processes
of scale-up need to be addressed. ,

EPA has already initiated work on survival, growth and genetic transfer.

" However, the Study Group identifies the following areas as critical to the

Agency ard needing additional attention:

» Dissemination - An adequate base of information needs to be
developed on the dispersal of genetically engineered micro-
organisms.

e Remedial Action — Research should be initiated to develop
methods for clean“up and contaimwent in the event of the
. disgsemination of a harmful organism.

‘@ Envirormental Effects — The Agency has essentially no program
in this area. The EPA should mount a research effort to
assess possible perturbations in natural commmities related

. to genetically engineered microorganisms. Research also
" should be conducted on the use of microcosms as models
for natural compunities, using the microcosms to evaluate
effécts of viable agents, as has been done for chemicals.
_The feasibility of the testing protocols and the validity
of ‘the risk assessient procedures might be tested using

- naturally occurring or genetically engineered microorganisms
specifically selected or designed to bring about the in-
activation and degradation of environmental pollutants.
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e Hea].th Effects - '.I:'he scientific staff should. at a minimm
- . be involved in the: following health effects activities:
U {a) development of test protocols, building upon and revising
. “the existing pratmols in Subdivision-M of the Pesticide Assess-
7 'ment Guidelines; (b) technical assistance on current. information
! and emerging trends in health effects and blomedical mechanisms,
- Staff must draw upon the relevant reference materials, published
. literature, coimputerized data basés, regular contacts with cut~
 side scientists, scientific societies, and their own research.
 Oné objective of this function is to facilitate both industrial
. and in-house selection of microorganims least likely to present
" health risks—based upon an ongoing analysis of the features of
‘. ' pathogenicity, including propensity for exchange of genetic
7. material; and (c) an expanding program of well-focussed, peer-
7 reviewed intramural résearch, supported in order to attract
“and retain able scientists who can meet the regulatory science
naads and inter:act with extramrally-supported scientists,

. The scientific: staff concerned with all of these topies should serve
as resource personnel to respond to technical issues raised by program
- officials, The staff should influence the kinds of generic questions that
the pmgrm offices address to the yesearch agenda.

4. TBS.[‘M"IHE PRODUCTS OF BYCTECENOLOGY

.- Both OPP and UI‘B have developed a logical framework for obtaining
{nformation fram developers of biotechnology products. The types of data
sought by the staff should provide a scientifically improved basis for
dppropriate regulatoty decisions Despite the absence of a substantial
base of information concerning environmental fateé and possible environmen—
‘tal effects of introduced organisms, OFP and OTS staff have developed

| - preliminary guidinée addressing, on a case-by-case basis, the issues of

possible consequences of biotechnology products. We encourage the inter—
action between EPA and industry to continve to gain information.

. The ahsence of generally accepted tests and test methods, however,

'is cause for concern. Some tests do now exist in Subpart M of the Pesticide

.Guidelines in certain areas of risk assessment., Although EPA requires
results of tests of survival, multiplication, dispersal and possible

. ecological effects of genetically engineered organisms, generally accepted
‘test protocols. for ‘providing such data do not exist, This absence creates

~ problems both for industry in the attempts to satisfy requests for infor-
‘mation from the Agency and for EPA and the public in evaluating the

-potentia) risk.

The Study Group recamends that EPA initiate research to develop
-jate tests for evaluating survival, miltiplication, dispersal and
possible deleterious effects of geretically engineered organi=ms, We
believe that certain of these tests will need to be conducted using micro-
coams specifically designed for hi.otednmlugy procducts; hence, appmpriate

5



Among the hensfits from such coordination is the identification of a

" lead agency for defined products and processes of biotechnology; that

lead agency will be available to industry or research scientists for
advice on field testing and/or registration of these systems. Related to
this is the need for harmonizing minimm test protocols, The Study Group

"belisvss that a single lead agency is necessary for individual products

and processes. This lead agency should use any major experience base of
other agencies.

‘The EPA does not currsnﬂ.g have financial resources adequate to develop
1s ‘on the health effects of biotechnological agents. Because the

need exists, hmsvsr, EPA should seek to involve other agencies to parti-

cipate in the necessary research and help establish the requisite test
protocols.

7. - M‘EH\IATICNAL ACTIVITIES

‘ The impact of biotechnology applications obviously has worldwide
significance, Since biotechnological deveélopments do not have geographi-
cal boundiries, intsrnatisnal c¢amunication and cooperation is of great
importance. The Study Group recognizes and commends the efforts made by
EPA and other Federal agsnciss to snphaszzs cooperative research with
forsignimvsstigators and to attempt to hsrmnizs internaticnal regulatory
activities.

8, BIOTECHNOLOGY ADVISORY GROUP

We are jmpressed with what the EPA staff has done in the brief time Qf
its imrolvement with biotechnology, and we believe that the value of the
prsgrms will be augmented by input frem sxpsrisnssd technical personnel.

~-He hslievs that the sclentific basis of biotechnology, regulatory as

" well as research &ctivities of EPA, would profit greatly from advice
. @nd review by specialists with kmwledge and satpsrisnse in the rslsvsnt

ssient:Lfm disciplines.

Thus, we recaumend that EPA establish one advisory panel to review
the intramural and extramural research programs, the adequacy of the
testing procedures, and the Agsnc.y's risk assessment approach to
biotechnology. The specific chargé to the committee should includes
a) review of sslsctsd individual risk assessments; b) review of cross
media and éross program scientific issues; ¢) comparison of specific risk
assessments to ascertain the degree of internal consistency including
unnecessary duplication of effort among EPA progriams; ) evaluation of
trends arising fram the consideration of groups of -individual risk assess-

‘ments and regulatory applications: e) consider the envirommental and
_ 'health corisequences of the likely growth of the biotechnology industry;
and f) recommendation of needed research. _



fmong the benefits anticipated from an external advisory procéss are.

. enhancement of EPA's credibility with the scientific camunity, providing.
"~ a forum for developing sclentific consensus, and providing peer review of

EPA's risk assessments. .The panel might be an independent camittee that

‘advisory panel shonld inchide members with expertise fn microbial ecology,

‘population genetics of microorgahisms, ecosystem ecology, communicable

diseases of animials and plants (especially of natural Populations), pest

' ‘managément, molecular genetics, microcosing s, chemical and envirormental
| .engineering and risk ‘assessment, as well as ¢ ler disciplines that the

Agency deews necessary. Such a panel should have the flexibility to

recruit more ipecialized expertise, when reedéd; and establish sub- .

- camittees to carry out. its review responsibilities, The advisory panel

should report directly to the Administrator.



CHARGE TO THE SCIENCE ADVISORY BOARD STUDY GROUP ON BIOTECHNOLOGY

~ Administrator William D, Ruckelshaus requested that the Science

Advisory Board (SAB) Executive Committee take a preliminary look at

EPA's current capabilities in addressing several issues associated with

~ -the field application of genetically altered organisms. The Committee

acceptéd this request and duthorjzed the formation of a Study Group on

Biotechnology. The Exetitive Cammittee chose to form a study group at

this juncture based updn its belief that it would be premature to carxy

out any formal SAB review until the many inter-Agency jurisdictional and
policy questions related to biotechnology are resolved within the Federal
govermment:, ‘

The ihfomatﬁ:_m to be gathered by the Study LGrmp includes:

© Identification of information gaps for performing risk
Assessment

'© Exploring the direction of EPA's research program in
biotechnology; and

© . Assessing the availability of testing procedures for
genetically altered corganisms and EPA's assessment methods.

- The Study Group will present its findings, options, and recamendations

to the SAB Executive Committee.

A}



;% - UMITED STATES ENVIRONMENTAL PROTECTION AGENCY
mj ' WASHINGTON, D.C. 20460
February 7, :].936 ' OFFICE GF

. THE ADMINISTRATO®

Honorable Lee M. Thomas

Administrator

U.S. Enviromental Protection
Agency

401 M Strect, S5.W.

Washington, D.C. 20460

Dear Mr. Thmas:l

The Science Advisory Board's Study Group on Biotechnology has prepared
this report in response to the request to undertake a preliminary evaluation
of the Agency's existing research and risk assessment capabilities associated
with the tield application of genetically engineered organisms, This report
- also fulfills the request to conduct a Reseaich Review of the Office of
Research and Development's Research Program in Biotechnolegy.

.. Since the Agency has only recently begun its research and regulatory
activities, the Study Group felt that an intensive detailed report was
unnecessary at this time. In researching and preparing this report, the
Study Group was pleased with the cocperation and candor of Agency staff in
conducting briefings and answering questions.

o In general, the Study Group. beligves that although the Agency hes in-
creased its reseatch staff and initiated a research program in biotechnology,
‘a larger and broader program than that eénvisioned is needed by FPA decision
makers., Dispersal of genetically engincered microorganisms, appropriate
remedial action in the event of release of such organisms, and possible
environmental effects of such a release, whether beneficial or detrimental,
are critical issués which should receive high priority by EPA, Research
 on health effects, as preseéntly planned, is limited in scope and should be
expanded with adequate resources made available for this purpose.



The Study Group appreciates the cpportunity to provide cowments on this
critical issuve. We look forward to the Agency's response to our report.

Sincerely,

-._ 1
1( LA Lo “cl/’.g‘f‘h
. Norton Nelson, Chairman

Executive Committee
Science Advisory Board

P PR

Martin Alexander, Chairman
- Study Group on Biotechnology
Science Advisory Board

cc: A, James Barnes
Don Ehreth
Jack Moore
Terry Yosie -
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NOTICE

: 'I'his report has been written as part of the activities of the
Environmental Protection Agency's Congressionally established Science
advisory Board, a public group providing extramural advice on scientific
issues, ‘Ihe Board ‘is structired to Provide a balanced, indeperdent,
expert assessment of scientific issues it reviews, and hence, the
contents of this ::epoxt do not ‘necessarily represent the views amd
policies of the Environmental Protection Agency nor of other agencies
'in the Executive Branch of the Féderal Government.
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‘1. EXECUTIVE SUMMARY

Altm.lgh the U.S, Enviromental Protection Agency (EPA) has increased

| its research staff and imtzated a.research program in biotechnology, a
. larger ‘and broader program than that envisioned. is needed by EPA decision

makers. Dispersal of genetically engmeered mcrmrgamsms, appropriate
remedial action in the event of release of such organisms, and possible
envirormental effects of such a release, whether beneficial or detrimental,

. are critical issués which should receive high priority by EPA. Research
. . on health effects, as presently planhed is limited in scope and should be

expanded, with ‘adequate resources made available for this prpose,

‘The Agency has publi.shed a preliminary policy 5tatment for testing
genetically altered microorganisms that is adequate in light of the present
state of knowledge; however, attention needs to be given to developing

. test protocols to canply with this policy statement and future policy and

regulatory requirements, while still allowing the evaluat:.m of bictech~
noingy products on a case-by-case basis.

The Study Group supports interagency coordmation efforts to harmonize
test protocols, ‘to minimize difficulties and delays in approving bictech-
nology products, and to facilitate evaluations of possible health effects.

- .- International conmunication and cooperation in research and regulatory
activities are of gréat importance and are needed.

The Agency should establish an advisory panel to review the adequacy
and dxrect:.m of research, tasting procedures, and risk assessment approach

'to biotechnology on a continuing basis,

2. INTRODUCTION

The EPA Adninistrator requested that the Science Advisory Board (SAB)

‘undertake a preliminary examihation of EPA's existing research and risk

assessment capabilities associatéd with the field application of genetically
engineered organisms. The SAR's Executive Committeé accepted this request
and authorized the formation of a Study Grca.:p on Biotechnology.

. Both the Agency and the SAB Executive Committee asked the Study Group
to: (a) identify information gaps for performing fisk assessments on the

_ 'pmducts of . biotechnolody; (b) explore the direction of EPA's research

program in bictechnology; and (c¢) evaluate the availability of testmg
procedures and EPA's assessment mthods for genetically altered organisms.

The Study Group held meetings on March 19, July 22-23, and Decewber 19,

. 1985, at which times it was briéfed by John A. Moore, Assistant Administrator

for.the Office of Pest:.c:.des and Toxic Substances (OPTS), and by the staff
of the Office of Pesticide Programs (OPP), Office of Toxic Substances (0OIS),



and Office of Research and Developrent (ORD). The Study Group also met

with scientists direr.:t.ing the newly initiated biotechnology programs at

the EPA’s Gulf Breeze, Corvallis, and Research Triangle Park Laboratories

_ to review their ‘research activities and plans. - The Study Group received
extensive documentation. fram all Agency offices and laboratories currently

~ involved in biotechnology. In addition, OPP staff identified, without

- revealing confidential business information (CBI), suhmssions for permits
to field test genetically engineered microorganisms.

.. The Study Group is pleased to note the campleteness and frankness of
the staff presentatmns. The EPA staffs were forthright about information
gaps, probléms and needs. Despite the restricted tifie available to meet
with them, the Study Group believes that it has a relatively clear under—
- standing of what information i& needed, the current status of the EPA's
research in bictechnology, and the’ avaxlabllity of meaningful tests for
- evaluating genetically engineered organisms, Because the EPA has only
recently begun its research and regulatory activit1es, an intensive
‘detailed report by the Study Group was not deemed necessary at this time.

3. RESEARCH NEEDS

A biotechnology research program adequate to meet the needs of the
" Agency should include the following topics: (a) survival; (b) growth;

. _ (c) gehetic transfer in situ; (d) dispersal; () environmental effects;

(f) health effects; (g) remedial action; and (h) use of biotechnology for
destroying ‘envirommental pollutants.

® Survival — A genetically engineered microorganism may present a

" problem only if it persists in natural envirorments, and organisms to be
used - for pollution control mist be able to endure. Nevertheless, it is
hot now possible to prediét survival for either regulatory purposes or
for the practical exploitation of mcroorganxsms designed for biotechno-
logical uses.

# Growth ~ The few individual organisms that are released or persist
are not likely to have a detrimental or beneficial effect because of their
. =mall pnpulaticns, ard an mcrease in nimbers or biomss is necessary for
these to have scmé ecological or ‘health efféct. However, the current data
base must be expanded to allow for accurate prediction of which types of
organisms will and which will not proliferate.

@ Genetic Transfer — A genetically engineered species that is harmmful
might itself not survive or multiply, but the relevant genetic information
could be transferred in situ to other organisns The latter might ultimate-
1y becone harmful, Although enormous progress lias beén made in recent years

- in increasing our understanding of gene transfer under highly artificial

conditions, little information exists on gene transfer in nature.



. e Dispersal - The site of release of a genetically engineered or
nonmd:.genme organism is usually not the site where it can bring about
same deleteriois change because of the absence of suitable host animals
or plants, or the absence of suitible envirommental conditions, -Risk
assessment thu$ requires information on the mechanisms and likelihood of
dieseminat:.m by insects or other ammal vectors, through air or soil,
by water transport, or by other means. Epidemiology and plant pathology
have  developed good bases of knmledge on knéwn pathogens, but little
attention has beeén given to the organisms¢ of current or likely future
interest in biotechmlegy, and there is limited understand:.ng of the
traits omtribut:.ng to 'successful dispersal.

& Environmental Effects — Both the public sector and the scientific
conmunity are concerned with effects on natural commnities and natural
processes. The Agency hes hed a research program on measuring effects
of chemicals on such cmmm:.t;es and p:oeeeees and has considered the
influence of chemicals as part of its regulatory mission. Products of
biotechnology heed to be evaluated in different ways from chemicals
 because thesé organisms are highly specific for the plants, animals, and
lmcrmrgam.sms they may invade or hamm, and the generalizations so useful

in toxicology prebably have little meaning for potential communicable
agents.

® Health Effects — EPA needs information and expertise in public

‘ health, camunicable disease’ r:.eks, and the relevant biomedical disci-
‘plines for its biotechnology prograi. Qther Federal agencies, including
the ‘\Iat;.mal Institutes of Health (NIH} and the Naticnal Science Foundation
{NSF), are unlikely to fund resedrch that meets EPA's specific information
requirements in making regulatory decisions about any poténtial health
effects of genetic enginsering applications. Also, in order to develon
scientifically defensible _risk assessments, EPA must have in-house ex—
pertise.

. Because of the large variety of possible organisms and applications,

it is not feasible at this state to develop a predictive model for health

- effects, Instead, the Study Group recammends a case-by-case approach to

considering ential health hazards related to envirormental releases of

gemt:.eally—altered organismS. Nevertheless, EPA must develop a biotech—

nology health effects research strategy and a critical mass of scientists

and address hiw thé accunilation of experience from individual cases will
lead to more general guidelines in the future.

'@ Remedial Action ~ A means must be found to contain and possibly
destroy a genetically engineéred organism in the unlikely event that,
despite the research conclusioris and the testing before release, the

organism is found to be hamful. Sdne precedents exist on means for
‘remedial action frem human and veterinary med).cme and plant pathologyr



but the possible differences in enviromental behavior of gehetically
engineered microorgariisms dictate that attention be given to contairment

- and Yemedial action.

. @ Biotechnology to Destroy Pollutants - The techniques of modern
genetics and environmental microbiology can aid substantially in reducing
the concentration or totally destroying chenical pollutants in surface

+ and ground waters,- industrial and municipal waste-treatment systems, and

possibly in other ¢ircaumstances. Microorganisms bave the advantage of pro-

viding a low-cost, simple, and often highly effective means for chemical

destruction. The programs of the Agency could benefit greatly by increasing
financial and personnel resources in this area.

_As part of its recentiy initiated vesearch program, the Agency has

" hired new personnel and initiated cooperative agreements. Research is

planned in methods development to detect génetically engineered micro-

" organisms and measure the reliability and sensitivity of these methods.

Same research on survival, growth, genetic transfer in situ, and environ-

‘mental effects is also planned, Modest programs on health effects and

possible uses of biotechnology are also underway. However, the Study

" Group believes that the magnitude of the program is, at present insuffi-

cient for the Agency's néeds. In addition, as the products of biotechnology
move Erom the laboratory to cammercialization, the problems and processes

- ‘of scale-up need to be addressed.

EPA has already initiated work on survival, growth and genetic transfer.

However, the Study Group identifies the following areas as critical to the
Agency ard needing additional attention:

@ Dissemination ~ An adequate base of information needs to be
developed on the dispersal of genetically engineered micro—
organisns. .

e Remedial Action - Research should be initiated to develop
methods for clean-up and containment in the event of the
" dissamination of a harmful organism.

e Envirommental Effects - The Agency has essentially no program
... in this aréa. The EPA should mount a research effort to
_assess possible perturbations in natural camunities related
" to genetically engincered microorganisws, Research also
" should be conducted on the use of microcosms as models
for natural cammnities, using’ the microcosms to evaluate
effects of viable agents, as has been done for chemicals.
- The feasibility of the testing protocols and the validity
. of the risk assessgent procedures might be tested using
naturally occurring or genetically engineered microorganisms
specifically selected or designed to bring about the in-
‘activation and degradation of envirommental pollutants.






@ Health Effects -~ The scientific staff should, at a minimum,

be involved in the following health effects activities::

(a) development of test protocols, building upon and revising
the existing protocols in Subdivision—M of the Pesticide Assess-
ment Guidelines; (b) technical assistarice on curvent information

and emerging trends in health effects and bicmedical mechanisms.

Staff must draw upon the relevant reference materials, published

-‘lit;erature.. omputermed data bases, regular contacts with out-

side scientists, sciéntific socmtles, and their own research.
One obiective of this finction is to facilitate both industrial
and in-house selection of microorganims least likely to present

' health risks--based upon an ongoing analysis of the features of

pathogemc:.ty, mcluding propensity for excharge of genetic
material; and (¢) an expanding program of well-focussed, peer-
‘reviewed intramiral reséarch, supported in order to attract
and retain able scientists vwho can meet the regulatcry science
needs and interact with extramurally-supported scientists.

The scmntific staff concerned with all of these topics shmld serve
as resource persorinel to respond to technical issues raised by program
officials. The staff should influence the kinds of generic questions that
the program offices address to the research agenda.

4. TESTING 'HE PRODUCTS OF BIOTECHNOLOGY

Both OPP and OTS have developed a logical framework for obtaining
information fram. develaper:s of biotechnolegy products. The types of data
sought by the staff should provide a scientifically improved basis for
appropriate regulatory decisions. Despite the absence of a substantial
base of infomation concerning enviromnmental fate and possible envirommen-

‘tal effects of introduced organisms, OPP and OTS staff have Geveloped

preliminary guidanoe addressing, on a case-by-case basis, the issues of
possible consequenices of bictechnology products. We encourage the inter-
action between EPA and industry to continue to gain information.

The absence of generally accepted tests and test methods, however,

is cause for concern. Same tests do now exist in Subpart M of the Pesticide

Guidelines in certain areas of risk assessment, Although EPA requires
results of tésts of survival, mltlplicatim, dispersal and possible
ecological effects of genetically engineered organisms, generally accepted
test protocols for pruviding such data do not exist. This absence creates
problems both for industry in the attempts to satisfy requests for infor-
mation fram the Agency and for EPA and the public in evaluating the
potential risk.

The Study Group recommends that EPA initiate research to develop

'fappropriai:e tests for evaluating survival, multiplication, dispersal and

possible deletericus effects of gehetically engineered organimms. We
believe that certain of these tests will need to be conducted using micro-
cosms specifically deslgned for biotechnology products; hence, :mropnate



protocols will need to be dav:.sed with a view to applymg EPA's experience
. with microcesms to biotectnology products. These laboratory and microcosm
testing methods will also need to be validated by field trials with engi-
neered organisms whose safety is known or by using surrogate species.
Publicly owned, professionally managed "contained sites" shmld be identi-
fied for this testing.

. The Study Group believes that the a vailability of generally accepted
testing procedires does n ot minimize the importance of, or the need for,
' considering each organism submitted for apprQVal on a case-by-case basis.

| The development of biotechnology for practical purposes is too new an

endeavor to warrant a geheric approach to product evaluation at this time,
‘5.  RISK ASSESSMENT

C The EPA'S fundamental mission, as defined in the variocus Btatutes
through which it establishes and administers environmental programs, is

- to identify, assess, and abate the risks of pollution to human health and

the environment. The risks or perceived risks that accompany the develop—

ment and introduction of chemicals into the environment create the need

. for research on environmental fate and effects and human health impacts of

- cheémicals and thé development of regulatory programs, Fram this research,
scientific investigators and regulatory personnel hope to gain the knowledge
to estimate the risks of chemicals to the enviromment and to human health.

_Previous research on the fate and persistence of chemicals in the environ-
‘ment has been used to determine apprépriate test protocols and to assign
risks to the chemicals developed by industry.

, With the evolution of biotechnology, a new and exciting challenge has
arisen to discover the prmc:l.ples that govern the d:.spersal and persistence
of genetically engineered mi¢roorganisms in-the environment, as well as to
determine their ability to multiply:; the latter issue does not pertain to
chemicals. However, scientists recognize that there have been few problems
because of the release into the environment of organiams produced by tradi-
“tional genetic mears. As with chemicals in the enviromment, scientists
hope that after these principles are discovered, predictive models can be
develcped for usﬁ in pteparing reliablé risk assessments. Innovative
research over an extended period of time by EPA, other Federal agencies,
the private séctor, univérsities, ‘and others will be required before
stientists - dismver these principles. Only then will definitive test
prntumls gain general acceptanna and predictive models for health and
envirommental risk assessment have real relevance to private and public
' sector decision making.

6. IN'I’ERAGM COORDINATION

At least. four agencies (EPA, FDA, NIH and USI‘A) have direct concerns
related to developments in biotechnology, while others, such as the Depart—
ment of Defense, will also be impacted by this technology. The Office of
Science and Technology Policy has proposed a formal mechanism, the
: Bmtechnology Science Ooordinating Cownittee, to establish a morﬂmated
framework for the regulatién of biotéchnology.d

P
3R

- T Coordinated Framework for Regulation of Biotechnology; Estah!.islmant of
) the Biotechnology Science Coordinating Committee,” Federal- Eister,
November 14, 1985,



‘Among the benefits fram sur.‘:h coorﬂmat:l.on is the identification of a

.lead agency for defined products and processes of biotechnology; that
+ lead agency will be avallable to industry or research scientists for

advice on field testing’ “and/ox reg:.strat:.on of these systams. Related to
this . is the need for hammonizing minimm test protocols. The Study Graup
pbelieves that a smgle lead agericy is necessary for individual products

_-'and processes. This lead agency should use any major experience base of
other agencies.

The EPA does not currently have financial resources adequate to develcp

. “‘protoools on the health effects of bictechnological agents. Because the
- need exists, however, EPA should seek to irivolve other agencies to parti-

cipate in the necessary research and help establ:.sh the requisite test
protocols,

7.  INTERNATTONAL ACTIVITIES

: The impact of biotechnology applmatmns chvicusly has worldwide
significance. Since biotechnoldgical developments do not have geographi-

. cal bc:undanes, international cowmmnication and cooperation is of great

ce, ‘The Study Group recognizes &nd camends the efforts made by

'EPA and other Federal agencies to emphasize cooperative research with

foreign investigators and to attempt to harmonize inteimational regulatory
activities,

8. BIOTECHNOLOGY ADVISORY GROUP

- We are impressed with what the EPA staff has done in the hrief time of
its involvement with biotéchnology, and we believé that the value of the
programs will be augmented by input fram experienced technical persennel

We believe that the scientific basis of biotectmology, regulatory as
well as research activities of EPA, would profit greatly fram advice
and review by specialists with knowledge and experience in the relevant
scientific disciplines.

Thus, we recammend that EPA establish cne advisory panel to review

. the intramural and extramural research programs, the adequacy of the
S test:.ng procedures, and the Agency s risk assessment approach to
o bmtec!molegy The spec:.fm charge to the committee should include:

a) review of selected individual risk assessments; b) review of cross

. media and cross program scientific issues; ¢) comparison of specific risk

asseéssments to ascertain the degree of internal consistency including

-mneeessary duplieation of effort among EPA programs; d) evaluation of

trends arising frdm the. consideration of ‘groups of individual risk assess-

- ments and regulatory applications, e) eons1der the environmental and

health consequences of the likely growth of the biotechnology industry;
and £) reecmnendation of needed research, .

[



Arong the bepefits anticipated from an external advisory process are

_enhancement of EPA's credibility with the scientific commnity, providing

a forum for developing sciéntific consensus, and providing peer review of

) EPA's risk assessments; The panel might ke an independent committee that

oontains represaentatives of both the Sc:.enca Advisory Board and the Science

. Bdvisory Panel (5AP) of OFP, or it might be part of SAB or SAP. This

advisory panel should include members with expertise in microbial ecology,
population genetics of microorganisms, ecosystem ecology, commmnicable

.- diseases of animals and plants (especially of natural populations), pest
‘,nanagenent, molecular genetics, microccsms. chemical and environmental

engineering and risk assess'ment, as well as other d].sm.pla.nes t the
Agency deems necessary. Such a pariel should have the flexibility to

reécruit more specialized expert:l.se, when needed, and establish sub-
- cammittees to carry out its review responsibilities, The advisory pancl
should report directly to the Administrator.



MWHESCIMAWIMMDMYMWBIMM

_ Administrator Wllhem D. Ruckelshaus requested that the Science

- Advisory Board (SAB) Executive Cammittee take a preliminary look at

EPA's current capabilities in addressing several issues associated with

‘the field application of genetically altered organisms. The Cammittee

accepted this request and authorized the formation of a Study Group on

_ Bmtechnolegy The Exécutive Committse chose to form a study group at

- | this juncture based upon its belief that it would be premature to carry
out any formal SAB review until the many inter-Agency jurisdictionsl andg

policy gquestions related to biotechnology are resolved within the Feﬁeral

govermment.

The infommation to be gethereddby the Study Group includes:

‘o Identification of information gaps for performing risk
assessment;

o Exploring the direction of EPA's research program in
biotechnology; and

o Assessing the availability of testing procedures for
‘genetically altered organisms and EPA's assessment methods.

- The Study Group will present its findings, options, and recommerndations
to the SAB Executive Comittee.
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